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Amendments to the Claims 

The following li.sting of clairas repleices all 
prior versions and listing of claims in this application; 

1. (Withdrawn) A method for reducing power 
consuniption in a px^ogrammablG logic device, the 
programmabn.e logic device for ocmducting a plurality of 
signals , comprising : 

evaluating whether a first signal is being 
conduct€2d on the lowest power wire; 

if ths lowGsb poiver v/ire is being used to 
conduct the first signal, procGodinQ' to eva].uate a second 
signal; and 

if the ].owe5t power wir^^ is not being used 
to conduct the first signal , determining the lowest power 
wire upon which the firnt signal can be conducted in view 
of other considerations including at least one of 
programmable logic device speed and prograimable logic 
device routability. 

2, (Withdrawn) The method of claim 1, wherein 
the evaluating occurs during a synthesis period relating 
to the first signal- 
s' (Withdrawn) The method of claim 1, wherein 

the evaluating occurs during a placement period relating 
to the first signal, 

4, (Withdrawn) The method of claim 1, wherein 
the evaluating occjiirts during a routing period relating to 
the first signal. 

5. (Withdrawn) The method of claim 1, further 
comprising determining the change in speed of a function 
associated with the first signal, the change in speed 
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thah is attributable to a change of routing to the lowest 
power wire, 

6. (Withdrawn) The method of claim 1, further 
comprising determining the change in routing density of 
the routing associated with the first signal and the 
associated routing, the change in rcmting density that Is 
attributable to routing the first signal to the lowest 
power wire, 

7. (Withdrawn) A method for reducing power 
conjsumption in a programmable logic device, the 
programmable logic device comprising a plurality of logic 
elements / the method comprising: 

evaluating whether a first logic element 
is used for a design .implemented in the programmable 
logic device ; 

if the firtst logic eD.eJuient is used for the 
design, evaluating a second logic element; 

if the first logic element is not used for 
the design, determining the state of the output of the 
first ].ogic element that causes the programmable logic 
device to consume the least power; amd 

where a programmable logic device speed 
specification and a prograimmable logic device routability 
specification permit, setting the state of the output of 
the first logic element to the state that causes the 
programmable logic device to consume the least power. 

8. (Withdrawn) The method of claim 7, wherein 
the evaDuating occurs during a synthesis^ period relating 
to the first logic element. 

9. (Withdrawn) The method of claim 7, wherein 
the evaluating occurs during a routing period relating to 
the first logic element, 
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10- (Withdrawn) The inethod of claim 7, wherein 
the evaluating occurs following a routing period relating 
to the first logic element, 

11. (Withdrawn) The mothod of claim 7, wherein 
the evaluating occurs during a placement period relating 
to the first logic element. 

12. (Withdrawn) The method of claim 7, further 
comprising determining the change in speed of a function 
associated with the first logic element, the change in 
speed that is attributable to the setting. 

13. (Withdrawn) The method of clai.m 7, further 
CQirrprising detertnining the change in area of the first 
logic c^lement and the associated routing, the change in 
area that is attributable to the setting. 

14. (Withdrawn) The method of claim 7, the 
setting conrprlsing increasing a number of transistors 
associated with the logic en,ement that have substantially 
no voltage differential between a source and a drain. 

15. (Withdrawn) The method of claim 1, wherein 
the setting the state of the output of the first logi.c 
element to the state that ca.usGS the programmable logic 
device to consume the least power comprit^es finding and 
routing a signal into the first logic element. 

16. (Withdrawn) A method for reducing power 
consumption in a progroiciinable logic device, the 
progranmiable logic device comprising a plurality of logic 
array blocks, each of the logic array blocks that 
comprises multiplexers and a p].urality of logic elements, 
at least one of the logic array blocks being active, the 
method comprising: 
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evaluating whesthcsr a first logic array 
block is used for the design; 

if the first logic array block is used for 
the design, evaluating whether the functions of the first 
logic clement can be allocated to the active logic array 
block; 

if the first logic array block is not used 
for the de^sigri/ proceeding to evaluate a second logic 
array block; and 

when the functions of the first logic 
element can be allocated to the cictive logic arr^iy block 
and when a programniable logic device speed specification 
and a programmabD.e logic device routability speci.f ication 
permit, allocating the functions of the first logic array 
block to the active logic array block. 

17. (withdrawn) The method of claim 16, 
wherein the evaluating whether a first logic array block 
is used for the design occurs during a synthesis period 
relating to the first logic array block. 

18. (Withdrawn) The method of claim 16, 
wherein the evaluating whether a first logic array block 
is used for the design occurs during a routing period 
relating to the first logic array block. 

19. (withdrawn) The method of claim 15, 
wherein the evaluating whether a first logic array block 
is used for the design occurs following a routing period ^ 
relating to the first logic array block, 

20. " (Withdr-awn) The method of claim 16 , 
further comprising determining the change in speed of a 
functj.on associated with the first logic array block, the 
change in speed that is attributable to the allocating. 
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21. (Withdrawn) The method of claim 16, 
wherein the evaluating whether a first logic array block 
is used for the design occurs during a placement period 
relating to the first logic array block. 

22. (Withdrawn) The method of claim 16, 
further comprising determining the change in routing 
associated with the active logic array block, the change 
in routing that is attrilnitahle to the allocating. 

23. (Withdrawn) A method for reducing power 
consumption in a programmable logic device, the 
programmable logic device comprising a logic region, the 
logic region including configuration information and 
logic state information, the method comprising: 

for a particular time period, evaluating 
wheLher the logic state information is necessary for the 
operation of the programmable logic device; 

if the logic state information is required 
for operation of the programmable logic device, 
maintaining, the configuration information and the logic 
state information; 

if the logic state information is not 
necejssary. maintaining the configuration infox^tion and 
reducing power to the portion of the region asfsociated 
with maintaining the logic state information. 

24. (Withdrawn) The method of claim 23, 
further compr losing determining the change in speed 
associated with the reducing power to the portion of the 
region associated with maintaining the logic state 
information, 

25. (Withdrawn) The method of claim 22, 
further comprising determining the change in routing 
associated with the reducing power to the portion of the 
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region associeited with maintaining the logic state 
information . 

26. (Withdrawn) A method for reducing pov/er 
consumption in a programmable .logic device / the 
programmable logic device comprising a logic region; the 
logic region including configuration information and 
logic state information, the method comprising: 

during operation of th^ programitial^le logic 
device^ evaluating whether the logic state information is 
necessary for a pax-Licular time period; 

if the logic state information is 
necessary, ma.intaining the configuration information and 
the logic state information; 

if the logic state information is not 
necessary, maintaining the configuration infonnation and 
reducing power to the portion of the region associated 
with maintaining the logic state information. 

27. (Withdrawn) The method of claim 26, 
further comprising determining the change in speed 
associated with the reducing power to the portion of the 
region associated with maintaining the logic state 
information . 

28. (Withdrawn) The method of claim 26, 
further comprising determining' the change in routing 
associated with the reducing power to the portion of the 
region associated with maintaining the logic state 
information . 

29. (Original) A method for reducing power 
consumption in a prograitimablo logic device, the 
programmable logic" device comprising a plurality of 
transistors, the method comprising: 
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evaluating whether a first transistor or 
group of transistors is used for a design implemented in 
the programmable logic: device; 

if the first transistor or group of 
transistors is not used for the design, evaluating a 
second transistor or group of transistors; 

it the first transistor or group of 
transistors is used for the design, determining whether 
the first transistor or group of tr£msistors can be 
reverse biased to opera.te in a low power mode; and 

if the first transistor or group of 
tra-nsistors can be reverse bi^i.^ed to operate in a low 
power mode and a programmable logic dev.ice speed 
specification and a programmable logic device routability 
specification permit, reverse biasing the first 
transistor or group of transistors to operate in low 
power mode. 

30, (Original) The method of claim 29, wherein 
the evaluating occurs di^ring a synthesis period relating 
to the first transistor or group of transistors, 

31, (Original) The method of claim 29, wherein 
the evaluating occurs during a routing period relating to 
the first transistor or group of transistors. 

32, (Original) The method of claim 29, wherein 
the evaluating occurs following a routing period relating 
to the first transistor or group of transistors. 

33- (Original) The method of claim 29, wherein 
the evaluating occurs during a placement period relating 
to the first transistor or group of transistors. 

34. (Original) The method of claim 29, further 
comprising determining the change in speed of a function 

w«!t4r>r^-i «^caf^ tati hVi ^-b<^^ ^^-i rsi' I ' T^^n p; i t or nr- rfrmiT) of 
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trcin^si^tors / the change in speed that is attributable to 
the reverse biasing. 

35, (Original) The method of claim 29, further 
comprising reverse biasing aX.I trans i.s tors in a 
programmable logic device region. 

36, (Original) The method of claim 29, further 
comprising reverse biasing all transistors in a 
programming element . 

37, (Original) The method of claim 29, further 
compri^^ing dynamically reverse biasing a plura].ity of 
transisto^rs based on s^jignals recGivcd via an input pin. 

38, (Original) The method of claim 29, further 
comprising utilizing at leasst one of synthesis 
progxamming, logic placement programming and routing 
programming to over-achieve timing goals in a portion of 
the programmable logic device in order to allow at least 
one trans.i.stor to be reverse biased while still meeting 
performance requirements for the programmable logic 
device. 

39, (Currently amended) The method of claim 29 
further comprising grouping a pluraH.ity of signal routo 
rouUes into a, region of the programmable logic device, 
the plurality of signal ^outs- r outes comprising 
transistors that may be reverse biased while maintaining 
the programmable logic device" speed specification and the 
progiraitmisLble logic device routability specification. 

40, (Withdrawn) A method for reducing power 
consumption in a progrcimmable logic device, the 
programmab.le logic device comprising' a clock network, the 
clock network that provides clocking signals to the 
progrmmiiable logic device, the method comprising: 
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evaluating whether a portion of the clock 
network may be turned OFF; 

if the portion of the clock network may be 
turned QFF, turning OFF the portion of the clock network. 

41. (Withdrawn) The method of claini 40, 
wherein the evaluating occurs during a syn. thesis period 
relating to the programmable logic dovico. 

42. (withdra.vm) The method of claim 40, 
wherein the evaluating occurs during a placGraent period 
relating to the programrtiable logic device. 

43. (Withdrawn) The method of claim 40, 
wherein the evaluaLing occurs during a routing period 
relating to the programmable logic device. 

44. (WiLhdrawn) The method of claim 40, 
further comprining determining a change in speed 
associated with the turning OFF the portion of the clock 
network. 

45. (Withdrawn) The method of claim 40, 
furLher comprising determining a change in routing 
associated with the turning off the portion of the clock 
network - 

46. (Withdrawn) The method of claim 40, 
further comprisiing localizing a plurality of destinations 
of the clock network in orcjer to reduce the number of 
active clock network branches . 

47 , (Withdrawn) A method for reducing power 
consumption in a programmable logic device, the 
prograrnmable logic device comprising a plurality of 
transistors, the method comprising: 
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dQtormining' whether the first transistor 
ccin he replaced by a stack of transistors in scrios; and 

if the first transistor can be replaced by 
a stack of transistor in series ond a prograituusible logic 
device speed specification and a programmable logic 
device routability spe^cif ication permit, replacing the 
first transistor with the transistor stack. 

48. (Withdrawn) The method of claim 47, 
wherein the dete^rmining occurs daring a synthesis period 
relating to the first transistor^. 

49. (Withdrawn) The method of claim 47, 
wherein the determining occurs during a routing period 
relating to the first transistor. 

50. (Withdra^A^) The method of claim 47, 
wherein the determining occurs fallowing a routing period 
relating to the first transistor. 

51. (Withdrawn) The method of claim 47, 
further comprising determining the change in speed of a 
function associated with the first transistor, the change 
in speed that is attributable to the re^placing the first 
transistor with the transistor stack, 

52. (Withdrawn) The method of claim 47, 
wherein the detcrmd.ning occurs following a routing period 
relating to the first transistor. 

53. (Withdrawn) The method of claim 47, 
wherein the determining occurs during a placement period 
relating to the first transistor, 

54. (Withdrawn) The method of claim 47, 
further comprising providing a plurality of biiffors 
including stacked transistors in order to ensure that the 
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prograxMiablG logic device caii arrange to have two or more 
traiiaistors to turn OFF. 

55- (Withdrawn) The method of claim 47, 
further comprising providing a plurality of multiplexers 
including stacked transistors in order to ensure that the 
progrcmmiable logic device can arrange to have two or more 
transistors to turn. OFF, 

56- (Original) A method for reducing power 
cons-omplion in a programma.ble logic device, the 
prograiTimable logic device comprlsi.ng a plurality of 
transistors, the method comprising: 

evaluating whether a first transistor is 
used for a design implemented in the programmable logic 
device; 

if the first transistor is not used for 
tho design, evaluating a second transistor; 

if the first transifstor is used for the 
design, determining whether the firsst transistor can be 
reverse biased to operate in a low power mode; and 

if the f.i.rst transi3tor can be reverse 
biased to operate in a low power mode and a progrctramable 
logic device speed specification and a programmable logic 
device routability specification permit, reverse biasing 
the first transistor to operate in low power mode. 

57 , (Withdrawn) A method for reducing power 
consumption in a prograiTtmablc logic device, the 
programmable logic device comprising a full speed modo 
and a stand--by mode, the method comprising: 

detezinining whether the programmable logic 
device is in stand-by mode; 

if the programmable logic device is in 
stand-by mode, whether a portion of the device may be 
turned OFF; 
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if tbe portion of the device may be turned 
OFF, turning OFt' tha portion of the device. 

58. (Withdrawn) The method of claim 57, 
wh£2rein the device is a router and the stand-by raode is 
implemented when the z^outer is not receiving data, 

59. (Withdrawn) The method of cla.im 57, 
wherein the portions of the device that are turned OFF 
relate to the internal logic stato of the router - 

60. (Withdrawn) The method of claim 57, 
wherein the portions of the device that arc not turned 
OFF relate to the conf ig^lration of the router, 

61. (Withdrawn) A programmable logic device 
according to the invention including a heterogen.eous 
routing pool, the pool comprising: 

areajs of low-power routing; smd 
areas of high-power routing , 

62. (Withdrawn) The programmable device of 
clai.m 61, where the routing pool has three or more 
gradations of low, medium, and high power routing 
resources 

63. (Withdrawn) The programmable dev.ice of 
claim 61, where the logic cells have a heterogeneous 
power profile. 

64. (Withdra.wn) A method for reducing power 
consumption in a programmable logic device, the 
programmable logic device comprising a logic region, the 
logic region including configuration information and 
logic state information, the method comprising: 

prior to or during a logic placement 
period of the programmable logic device, evaluating 
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whetlier ci portion o£ the programrtiable logic d(avice can be 
powered down during operation of the programmciblG logic 
device; 

if a portion of the programmable logic 
device can be powered down,, routing logic functions that 
cannot be powered down to a portion of the programmable 
logic devi.ce different from the portion of the 
programmable ].ogic device that can be powered down. 

65. (Withdrawn) A method for reducing power 
consumption in a programmable logic device, the 
programmable logic device comprising a plurality of logic 
elements, the method coir^rising: 

evaluating whether a first logic element 
is used for a design implemented in the programmable 
logic device; 

if the first logic element is used for the . 
design, evaluating whether that cell has a svibstantially 
equal frequency of being a zero and a one; 

if tJie first logic clement is used for the 
design and has an substantially ecjual frequency of being 
a zero and a one, evaluating a second logic: element; 

if the first logic element is not used for 
the design or is used and has a sxibstantialXy unequal 
distribution of being a zero or a one, determining the 
state of the output of the first logic element that 
causes the progrzatimable logic device to consume the least 
power ; and 

where a programmable logic device speed 
specification and a programmable logic device rouLability 
specification permit; setting the state of the output of 
the first logic element to the state that causes the 
programmable logic device to consume the least power. 
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55, (Withdrawn) The method of claim 65, 
wherein the evaluating occurs during a synthesis period 
rclaLing to the first logic element, 

67, (Withdrcivjii) The method of claim 65, 
wherein the evaluating occurs during a routing period 
relating to the first logic elemenl:. 

68, (Withdrawn) The method of claim 65, 
v/herein the evaluating occurs fo.Tlovving ci routing period 
relating to the first logic clement. 

69, (Withdrawn) The method of claim 65, 
further comprising determining the change in speed of a 
function associated v/ith the first logic element, the 
change in speed that is attributable to the setting. 

70, (Withdrawn) The method of claim 65, 
further comprissing determining the change in area of the 
first logic element and the associated routing, the 
change in area that is attributable to the setting. 

71, (Withdrawn) The method of claim 65, the 
setting comprising increasing <i number of transistors 
associated with the logic element that have substantially 
no voltage differential between a source and a drain, 

72, (Withdrawn) A digital processing systejn 
comprising: 

processing circuitry; 

a memory coupled to said processing 

circuitry; and 

a programmable logic device as defined in 
claims 1 coupled, to the processing circuitry and the 
memor y . 
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73 . (Withdrawn) A printed cjxcuit board on 
which is mounted a programinablG logic device as defined 
in claim 72 , 

74. .(Withdrawn) The printed circuit board 
defined in claim 72 further comprising: 

memory circuitry mounted on the printed 
circuit board and coupled to tlie programmable logic 
device . 

7b. (Withdrawn) The printed circuit board 
defined in claim 72 farther comprising: 

processing circuitry mounted on the 
printed circu.lt boe3.ird cuid coupled to the memory 
circuitry. 

76. (Withdrawn) A method for reducing power 
consumption in a programmable logic device, the 
programmable logic device comprising a plurality of 
multiplexors, each of the mul tiplexerji comprising a 
plurality of inputs, the method comprising: 

where a programraa^ble logic device speed 
specification and a prograimnabD.e logic device routability 
specification permit, minimizing the use of multiplexers 
that compx^isc one input that switches with a 
substantially greater frequency than the remaining 
inputs; and 

maximizing the occurrence of multiplexers 
that comprise no input that switches. 

77. (Withdrawn) A programmable logic device 
comprising a plurality of power-down portions that may be 
powered down when that portion is not used by user log.i.c. 

78. (Withdx-awn) The device of claim 77 where 
the logic cells in a region are powered down, but the 
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79. (Withdrawn) The method of claim 77 where 
the power-down portions cire cidripted to .bt;^ dynamically 
turned ON and OFF daring chip operation , and where 
configuration infoimation is maintainod during power- 
down. 

80. (Withdrawn) The method of claim 77 where 
user state infoimation contained in registers is 
m^iintciined during power-down. 

81. (Currently amended) A programTnable logic 
devj,ce comprising; 

a plurality of gub rc gr-jror-is^' transi stors, a 
first sub -plurality of said transistors being u^sed f or a 
defjjgii imple ment ed in the programmable logic device, an d 
a second sub-plurality of s aid transistors not being used 
for said design; and 




eaeb^egion- is adapted to be rcvorgc biar^c dr-drur-in-gr 
c on f i gur Q rfe-i-oii mea ns for reverse-biasing at least so me of 
the transistors in the se cond sxjib-plurality in order to 
reduce leakage current. 

82. (Currently amended) The device of 
claim 81, wherein a portion of t>ic t-anni -€3-l=<3r s in each 
^^gi-e33r— i£3--a€ta pbGd Lo be rovcrcc biaocd the mea ns for 
reverge-bi asin g is aL least partly dynamically operable 
during programmable logic device operation. 

83. (Currently amended) The device of 
claim 81, wfarea?ei-ai-a- port ion of the tranaigtorp i -aar-ea-fc^ 
region io adaptod ^to -b e forward biaacd further 
comprisi.ng: 

means fo r forward biasing at least some of 
said transist ors that are not being reverse biased by the 
means for reverse biasing in order to speed up the 
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operation of the portion of transistors that arc for ward 
biased. 

84. (Currently amended} The device of claim 8.1. 
wherein the a portion of the trajiGiotoro in each region 
•i-s -adap t ed • t-o - -be -f orvja-rd-J^iarS-ed nieans _ f or f orwar d bi asing 
is at least partly operable during operation of the 
programmablG logic device. 

8b. (WithdravTn) A progra.niTnable logic device 
comprising : 

unused routing that is tied OFF to one of 
a VCC or a Ground. 

86. (Withdrawn) The programmable logic dev.i.ce 
of claim 85, wherein at least one vjire of the unused 
roubing may be tied off to only one of VCC or Groimd. 

87. (Withdrawn) The prograiranable logic device 
of claim 85, wherein tying off of unused routing occurs 
dii^ring manufacturing of the programmable logic dev5.ce, 

88. (Withdrawn) A programmable logic device 
comprising: 

a plurali.ty of trans is torts , a portion of 
the transistors being stacked in series such that the 
transistors are configured to operate redundantly. 

89. (Original) A method for increasing speed 
of signal propagation in a prograimnable logic device, the 
programmable logic device comprising a plurality of 
transistors, the method comprising: 

evaluating whether a first transistor or 
group of traxLS.i.stors is used for a dejsign implemented in 
the programmable logic device; 
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it the first trans is? tor or group of 
Lransistors Is not used for the design, evaluating a 
second transistor or second group of transistors; 

if the first transistor or group of 
transistors is us<sd for bhc design, determining whether 
the first transistor or group of transistors can be 
forward biased to operate in a high spGGd mode; and 

if the first transistor or group of 
transistors can be forward biased to operate in a high 
speed mode and a progrcamiiable logic device power 
consumption specification and a programmable logic device 
routability specification permit, forward biasing the 
first trcinsistor or group of transistors to operate in 
high speed mode. 

90. {Withdrawn) A method for reducing power 
consumption in a programmable logic device, tho 
programmable logic device comprising a. plurality of logic 
element3, the method comprising: 

evaluating whether a first logic element 
15 used for a design implemented in the programmable 
logic device; 

if the first logic clement is not used for 
the design, searching for a second logic element that, if 
routed on routing thaU is proximal to the first logic 
element, reduces leakage current across transistors that 
are located between routing wires associated with the 
first ].ogic element and routing wires associated with the 
second logic element. 

91. (Withdrawn) The method of claim 90, where 
the second logic element is selected by searching for a 
logic clement whose output is substantially correlated to 
an output value of the first element. 
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92. (Wil:hdrav;n) The method of claim 90, 
further cQinprisiiig replicating an. output of the first 
logic element at the output of the socond logic olcmenU. 

93 - (Withdrawn.) The method of claim 90 further 
comprising replicating a portion of the routing of the 
first element so as to reduce total leakage current. 

94. {Withdrawn) The method of claim 90, where 
the first logic element is known, to have an unequal 
distribution of being in a ZERO output state and a ONE 
output state, and where the second logic element is 
selected on the basis of the second logic element 
favoring in its distribution of a ZERO output state and a 
ONli! output state the same value as the value favored by 
the first logic element. 

.95. (Withdrawn) A method for reducing power 
consLunpt ion in a progrcunmable logic device ^ the 
programmable logic device comprising a plurality of 
multiplexers, each of the multiplexers comprising a 
plurality of inputs, the method comprising: 

where a programmable logic device speed 
specification and a progra.ininable logic device routafoility 
specification permit, minimizing the u^3e of multiplexers 
that comprise one input that switches and the remaini.ng 
inputs do not switch; and 

maximizing the occurrence of multiplexers 
that comprise no inputs that switch. 
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